Bone formation in the presence of platelet-rich plasma vs. bone morphogenetic protein-7.
Growth factors contained in platelet-rich plasma (PRP) have recently been proposed to enhance maturation of bone grafts and, in combination with anorganic bovine bone, to support repair in the treatment of small bone defects in maxillofacial surgery. Bone morphogenetic proteins (BMP) carried in a matrix may be able to replace the autologous bone graft in the treatment of critical size defects. However, no studies have compared the bone stimulating capacity of PRP and BMP. Likewise there is no data comparing the effects of PRP in either an autologous bone graft or in anorganic bovine bone. We augmented the mandible of Wistar rats (n = 28) on both sides with either anorganic bovine bone (Bio-Oss) or autologous rib bone. On the test side we applied either 20 microl of autologous PRP or 10 microl of rhBMP-7 (4 groups, n = 7). In addition, bone induction was evaluated in an extraskeletal site (n = 14). A polychrome sequential labeling was performed. The animals were sacrificed by intra-vital perfusion on day 50. Undecalcified ground sections were evaluated by microradiography, digitized histomorphometry and under fluorescent light. The qualitative analysis of fluorochrome labels suggested that PRP and rhBMP-7 accelerated bone growth. However, histomorphometric analysis revealed no significant differences in the area of newly mineralized bone under either the influence of PRP or rhBMP-7 on autologous bone graft. Likewise, the addition of PRP to anorganic bovine bone showed no statistical difference to the control group. The strongest bone stimulating effect was seen for the combination of rhBMP-7 with anorganic bovine bone (p = 0.028). In the extraskeletal model, newly formed bone was evident in the presence of rhBMP-7, but not of PRP. In conclusion, according to the histomorphometry, the addition of platelet-rich plasma failed to enhance bone formation on anorganic bovine bone and on autologous bone grafts.